Using high-resolution angle-resolved photoemission spectroscopy and scanning tunneling microscopy/spectroscopy, the atomic and low energy electronic structure of the Sr-doped superconducting topological insulators (Sr x Bi 2 Se 3 ) were studied. Scanning tunneling microscopy shows that most of the Sr atoms are not in the van der Waals gap. After the Sr doping, the Fermi level was found to move a little bit upwards compared with the parent compound Bi 2 Se 3 , which is consistent with the low carrier density in this system. The topological surface state was clearly observed and the position of the Dirac point was determined in all doped samples. The surface state is well separated from the bulk conduction bands in the momentum space. The persistence of separated topological surface state combining with small Fermi energy makes this superconducting material a very promising candidate of the time reversal invariant topological superconductor.
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Topological superconductors (TSCs) are a exotic type of superconductors that attracted extensive research interests in the last several years [1] [2] [3] [4] . TSCs provide a platform to study the exotic quasiparticle named Majorana Fermion (MF) that has been proposed to be potentially useful for the fault-tolerant topological quantum computations 5 • for 48 h, followed by a slow cooling to 610
• at a rate of 3 • /h. Then, the quartz tubes were taken out and the samples were quenched down into iced water. The concentration of Sr in the crystals was determined by inductively coupled plasma (ICP) mass spectrometry.
ARPES experiments were performed using 50 ∼ 120 eV photons at Advanced Light Source beamline 4.0.3 using Scienta R4000 analyzer with base pressures better than 5×10 −11 Torr at 30K. Energy resolution is better than 15 meV and angular resolution is better than 1% of the surface Brillouin zone. DC magnetic susceptibility was measured on a Quantum Design Physical Property Measurement System (PPMS). STM/STS experiments were carried out at 4.2 K and 1 K.
Before the spectroscopy experiments, the bulk superconductivity were confirmed by DC magnetic susceptibility measurements. (Fig. 2(a) ), the Dirac point is at ∼ 290 meV below the Fermi level. After Sr doping, very clearly, the Dirac cone like surface states remain in all doped samples. Sr doping does not destroy the topological properties. On the other hand, compared with the parent compound Bi 2 Se 3 , the Dirac point moves to higher binding energy with Sr doping. In x=0.05 samples (Fig. 2(b) ), the Dirac To be a TSC, the exact position of the surface state and the bulk states of a superconducting doped TI is crucial [27] [28] [29] . We carefully looked at the bulk conduction bands in x=0.08 samples by tuning the incident photon energy (changing kz). Figure 3 presents the low energy ARPES spectra using different incident photon energies. Different from the spectra using 71 eV photon in Fig. 2 , both surface states and the bulk conduction bands are observed. Ignoring the variation of intensity, the dispersion of the surface states does not change when changing the incident photon energy. Only the dispersion of the bulk conduction bands changes. In Fig. 3 (a) , the bottom of the bulk conduction band reaches the ---------------------
